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(54) [fswro**] im?.?-:/ hRvmigxT-y h&mm 



(57) [gift] 




1 

#^mtttmvm&#& it&wtmom aces o 

[li*3S2 ] 4£tt»iRtt*' U ^-fltt«l»D* 

[ i«*3i 3 ] ^ttWRttd* y ^-#s# y ?lm, # 'jy 
y 3 -;i/Bt, # y ? ^ # ^ > ( # y y y =j # y 
JLiwa^f*) , ^y^**i^>. ?py^y3*-h io 

( h y^u>#-#:*~ f- y y ^ y Krtfi^fto , 
# y ^ y n y wjk t e - * ^ ^ h >s 

-f £if*3l i $fctt2 9E*®*R«X^> K 
^1**31 1 * /U£ 2 IB*fc<7>B»* T" > h *»-&r & 0 , 

[ m^m e ] &irM^mm& #vmm <pla> r 

[0 0 0 1] 

mM-tommfrm) (jHl«. y>^ 

S, BMW, JBHT Aii^c^) fcJMror*©*©»«* 

fgliC HQ T 5 COT & <s o 
[0 0 0 2] 

^ £ * wtftmc b tc h omu h n r t » s o 

[0 0 0 3] b b « CC0S^j(Din ; .Xx> KCfct K 

a <t & £ nas^awjjEWft: t* b * 1 i ^ pa«<D« 40 

[0 0 0 4] r > h <D<fc 5 ft^Mc^WK: k b < « 

!#K«± &c ?)c < CCS * S ItX r > h £ jf 5» b /c 



f$HJ¥6 - 8 8 8 2 7 

2 

[0 0 0 5] 

[ mmm& l s-ytrz mm ] *c-c#9kmz. 

[0 0 0 6 ] 

»R)B. « A KiflSfi b fctt«r fiSttft * fc B JH 

[0 0 0 7] y v-«wt«©* 

* ^7 r - f-^co j vi< - yBf&mm# tcMW x ^ > h 
[ 0 0 0 8] C Ct, 4<*BRJRtt# y <b ltd # 

y*LM (pla) . #yyyn-juB8 (pga) , #y 
t/^^^y ( # y ^ y ^ - , ^ e y , 

- h , ^ y rn y KftS^i*) , ^ y ^ y r* 

[0009] ^®iim^y--^^, ffl^cDW 

[00 1 0 ] £ 6 &c , ^^cd.M^xt-:- htt. K«JK 
/"?;b->CDIKSR{c <fc o rffiSi^ S c i tc <fc 0 IMf-rs 

[001 1 ] 

am] **wtt, a»^**#»iRtt#yv-iiMt« 
t > fcr^ c-ci:b-< r , * cDife^t*^ b^MS^ttcc fin X 

fcO, C (DffljS;M1t ^ r > h ^: § b ^ ^11 ( t - b Hz 
[0012] *fc, iI(DifXf> M3\ HRflfJKfiE* 



KIh3ft&o 

[0013] 

tt# y v-«MtjH©*©ffi«;f**«*u» cft*iw**> 

[00 14] @1 B, $^^lffll«fXf> hCD 
[0015] #£S93©I«mx^> f«. sw^shs*-? 

soak: t fas s ft fciR« x > f « £ <?.) j; 5 & *etf tc 

feiltfctt (trackabilitv) Hi. JBSlfflSK:f#» 

T^c^fewter^^c & -if a ^Mt^wtoiirtetf 
»3ft/cgs« • f«©itxf> hsgtftwoct one 

F-b* F3ft^2mmOT r £>f££j£3ft£^ 

[ooi6] s/c »ic»L<»wrs*s, C<Db-F 

Hz y F 3 ft/cMH* r > F (7)M A lT^J^O#«(D«^^E! 

sooiT] ^fc pga (^y^'jn-^i) #yv 
mtmrnm* &&mw& 6 » * ^ * - l * c > o 

»'I«©lfXf>HJ, *<DHf^tfj4^5mm 
CD^CDr * ot . C ft&rtS&Wfo 1 - 3 mm . JHF* L < 
tt 2 m m OHMttWIII AC > tt£JH ft £ ^ 6 ft :? 



(3) #^T¥6 - 8 6 8 2 7 

4 

<D4UCAftTb- F-fe* FT5rt\ «>0<«, $fc*CCA 
ft&j&Sfcb- F-fe^ Ff iCiteJcoT, Wft2mm 
fe:j&»-fe* F 3 ti/cMfX f>h^Ci **C * 4 
(!14#M) o 

[0019] Jjax.T, C©t-Ft7 FlCO(,vctt, fiS 

( b - F -fe ? F ) tSCi c-Ccfc 0 , * fctt, ButE 
APR • f«f*^ii(,t b — F -b ^ F Ut J: 

10 hil/t04#||»rt8K:4A5^ F UX£fe'JvftrCd 

[0 0 2 0 ] ftrfc, &mfUR# y v-lWtt* P L A + P 

[0021] ii^l^tse^rxi^w 

iSAT-SciCcJ:*}, jf#3ft/cM^r> KDtt« 

[0 0 2 2 ] 3 «^(DifXf> h BSEftRiR 

PdlT«eft^»-S 3 titcmiLfr 6 rS^T 4 C £ U 
T\ MSE^^^^ij^.^^^^^A^ L- < B{^» 
•TftKc ft 6*»l©A«^©**fl«rt9:#CD^Si it 

[0 0 2 3] SL^-T\ *»lf^f> F 

0 . $S*T 4 £ * cd y a y > h (DiIM^*^i 
JKiTiC £^CJ:0, S/c ^^7 ^ > F**fcB 
^ > FA*ffll^-SC £^'C#3i(*£CDft D 

[0 0 2 4] 3 6^C, ^IS ift^^-t^ CD* r ^ ^ (Dmit * 

6^BfriB©J:9ft»px*^ffi^r, ctih<o 

[0 0 2 5] t C MM<DW^m^m^4 mmCO 

'met -ei&mm v tc i -a^c 4 m m * rst^ 

IP^, if S6 s 4ftf (Dfe^Oti^X K 
^rilCt4/c^ t SWItl 0 . 8-1. 2mmS<DA;l^> 

Lr^-vft^^f-mit, sal, ^izj^^i^ 



T, ^ffik£4mra^CDMl^cffi^U *<DWW-^ 
[0 0 2 6] C<D««ffi5fi®fiEti^r UfeSBWtctT 9 

^*tttttt< , -g t it »g^sa©sic ^ tffii 

[0 0 2 7] g/c, AJl'-Mrtfc^-f^CC*^© 
Ifxf> h^M(,fcifxf> h»««g^cDfecD 

[0 0 2 8] tC5t, #£6WCC{fc£Me*^> 
&ctt, ^brt 6 8 - 1 0 SlECDiftJE 

ct o r eras© - > * j&st # £ m^^^st % 0 

C Wl> - >fcf$M 3 COS e iiifa 2 0 in oiftufg"? * ^ , 
tXf> h I I 

[002.9] ccr, trm^>i~>nmm sos^i 

[0 0 3 0] It^f> h©##CC"Otrr«, # 

r- - :r ;b<D ; - > TfcjgESROfi 3 ^J&iB^SPCC » , > * 

j&^Mbt, /< - >^J3«at <fc ©IB KasM 3 ft S 
fcabfci&S <t & Saa/JN?LA«»W entfe 0 , »/Jv?L* 

fiB$IBtetojte9iHH#3ftSo ^^-XDffiSS 
cfc 9 * -r > h *s — «©»ttSEJB** C X^r(DWM 5 

t*<D^f - U^rcD^b^iD €>^)\ *fcB, SKKJsK 
[ 0 0 3 1] #Cl>~£\ HSfiCfcfc* $;%^(DMfXf > h 

< >*l£j^iS;LfcfiL cft&cM^T^;i— >cd 

[0 0 3 2] H 7 hf$« 

J:r)tlf^f> h 1 1 W6n/cA*;^>ft^^f 



(4) «fBH¥6 -8 6 82 7 

6 

[0 0 3 3] ;^i-->Mffl<D*l«^y x^U 
[ o o 3 4 ] c cr, ^sgcoM^xf-^ h ii, is^c 
8 BCCWI*tt7p3ftt:i>£. a 8 era, mtf, 

Xr> hr^.. ®m (DM ffl -Sfs^c M^txf > h^Srtiffl 

^-i o r*i o , s^tt©K«oj|5J«*iE*«ciB#r * a 
gBfi-SBtcSJ^r' § o c i (<%mc^tcM *) r * s „ 

[0 0 3 5] s&to, H 8 A ^ftM^OD-^M^^ 

cor « o r , m x a ^EP a ~c^t J: ^ aaBffi^**^ <D 

[oose] ^m&c^&^wmM^*} ^-mmm<D 

4 m m Sfe i ft -5 fc CD { CJR« X f - > h * S« L <b 
tit, ^-y<OW3RSL^i:^> 
r, 2. 5 mm«fitiClpr> h*#»T€>C 
ifcr*. *fc, 3i)iru^4mmcDM 1 g^tt^^!li«tC 

t" <t ©SBffi fe h— <d ) - > ft * # t 1 - f- ct o r 

[0 0 3 7] tic, *»w ©lifts ^f-> h^ft?br^ 

■C*0. Chit ^#»JB«JRtt5PUv-*fflc^rc^ 
40 [0 0 3 8] fiLb©<fc 9 tc, *;P*Difxf> f- ic<k 

[0 0 3 9] $ 6iC, C(DMWX7-> rCCj:n«, ^f* 
6 CD X,^(DM»^ «t o r ^- CD»#tt^*^^^c5i 
[0 0 4 0 ] ^/c, *^3gco^^->ft#^T--7"^cD 



(5) 



WBB¥6 - 8 6 8 2 7 



8 



[0 0 4 1] iC5t, *ii<DlfXf> h£>^;l/- 
[0 04 2] fCt, ^V^>MWfXf> h& 10 

[0 0 4 4] SgKl 

^HS^^xlSiM^ ; * ^ - >1 v t # t - -? >l>- 4:m I >S 4 
mm, ^2 2 0 rumOEf i LtIS$^}ff L/c«, 30 

[0 04 5] H,H2 

sat'* y a^'Ma I'tctf v v y a-jmmmmcD&ic 

tcg4mm, S£2 0 mm©»itW)ff l«i 
XSM^c J: o iMII'/l t c 6 , ft 2 - 3 jm*<DB 40 



* -tv/c 0 

[oo46] ttte, c<om. toBftm<&fc&> mmmm 

[0 04 7] 

t ism®*** ] tubcoBWj/p e> g§ £ & <t s &c . 

[0 04 8] Sfc. *«W<DJIR«^^> Hf»»«CC*$ 

[Hi ] y -?-ffim<n&<D 

msm z Tfs -r aisoa r & £ Q 

ISflWfflHr**. 

[ EB 4 ] r > h 5 @r^^ 0 

[S5 ] if^f> h*K«rtfic»»rs«fo«i9aii'r 
[06] P g Alii(0*rs L//cif x f > b<om 
[i7] II/^M«^7-> hJWI»IB©ft©««:^TiaT 

[us] m« £ im xrx- treat tzmsmvcm 

1 , 1 1 • • • IfXf> h 

2 • • • 

3 • • • ^';i—>}f^gp 
5 • • • i^ - '< 

8 • • • > 



Ei3 2 3 



C!3 3 ] 




(6) 



nm^6 - s 6 8 




[H5] 



11 m%7^w- 

\ 



2 Ti~T-^rll^ 

f 



2 




[nX-i 




3 i \/L-MP^^ 
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[B7] 



5 >-:* 




\ 



( . 




2 TJ-T-^/L 



0 gJ-^-rfe^ 



cywcf 

OjQuOJ 
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[«?f Q ] Ml ( 1 9 9 9 ) 1 1 

i^m^n] nmw-e-s 6 8 2 7 

[&HJH3 W6f ( 1 9 94) 3^290 
[£fimK] ^^<a?B6~-8 6 9 
[U«B##] «f*PP4 — 2 3 9 8 4 9 

A61M 29/02 
A61L 2 7/00 

[ p I J 

A61M 29/02 

A61L 2 7/00 U 



[*«HH|jE 1 ] 

[»iEtt*«R*] mans 
miE-m,] sag 

CffiiEl*lS3 

^mf-mimx-mtm^ tc! i twm$<ommi<m ~> tern 

C»*3!3] 

ij 3 'J f 7?f> ( # U U 3 - ;Ht - # 'J 

Hi^S^-f* ) , ;F ! jyt^f/>, # >; # '■) 3 * - h 

( h y jt 9 u h - y y ^ 'J fss^-{*) . 

,j{ ,j y .; 3 -..;HtX5J,-j< i; ftgg i £ ?• U~7C>Y yjt 
T-5 W*3f 1 XB 2 IE«g©M« X t-> f- „ 

[ m^m & 3 £&m.tm# y -»t vmrnicwaifi 
mm s tir c » 5 c £ * #a £ -r £ 1 x » 2 §a«© 

zctzftmtirzzmm 1 x«2i2«g©M^xr > 

K 

-ffi 1- 



§ nt t » 4 c i * tt« i -r 5 m&m 1 x » 2 ie 

[ 1**3 8 ] *tf*«JRtt# V v 6 & * 

WcgyfJ L , i -T £ £ £ £ T SM«^ t- 

[Sf*31 9 3 fcWflFtti** t-Ftsl-U fix 

{mm 103 * T—T-jvfrmm&mvj^^- >mm 

an. ^*->jKfiS»{c*#s*irasiii«flii otets 
[ imm 1 2 3 <kftm&mm*mt*fHftM# 0 ■? 

f >^"^ . ^ -r -/ >J >«J; 0 jltf tctc'pti < 
ifciSt^SCi £ f 41**11 1 l iBlg©M« 

[ If ifcffl 1 3 3 y ?i» ( P L A ) 

[0 0 0 13 

[mm±<Dmm&m] ~mmt, mm nam. y >^ 

x > h if #lftg K Bfl T -S> Ot * £ „ 
[00023 

^j*SS^5{cK;Sgf €> C £ K «fc '0 Jf # X f > U 



mmw-e - 8 6 8 2 ? 



[ 0 0 0 3] 

[0 0 0 4] tlXf> b co J: $ r^ikxm^ch U < U 

, tufa x -f > h (D ^ H <o&m fttf o t > i s tc & ^* 

[0 0 0 5 ] #fHHtt, M^CHK-^^G/cO , Dt« 

££g£fr<t LtM^ thtc & (ETC £> & a 
[0 0 0 6] 

# r - r ; b ife4S3BfiflS © > * ; t - - > jffiSB ^ £ Mfir * 

[0 0 0 7] ««^MlfAf> Hi, 

tt, k-H»* h3h4CiW:J:f3JiSJB^J:0*>IKi3 
[0 0 0 8] 

«r^j*^FWi«aBT , « a tf tttf b nsf im $> 
womm7sT> hr*o, etas, fl&CTtFS^m-rftto 

0 , r (Dili^Mg X > h 3 6 CC ffifc&a ( t - h Hz 

[0009] *3ft, s?acDMexf-> mmmm 

BSStSWc 01 t* ^ J ^ - > £ # -r - ir j i % b T » A 3 
& A L fc i * tC|feS:r £ M« ^ r > r CD X U # 



[ooio] ±m<D£o&-#mmmmxT> m 

®(Z):^!£^m«J8B^*^ D3#SC t&t£< v lot 

[0 0 1 1 ] ^rc, *aW<7>IR 1 B^'^> h»#R»c*$ 
>^JK8I5CC Wxi 3 tit ^ 5 CD T? s BR1S x r > h ©BRlf rt 
[0012] 

[ooi3] c rc\ ^f*®ijxt4^ f ; <b cru, # 

>)%m ( P L A ) , #V #V^-Jim (PGA) . 

■y t? * > ( & \) ? j; a - Jim - * y f-m^m^ w ) , 
#y^*if^>, #yyu3*-h (h^fi/y^ 

[0014] *fc, SfeWRiRtt^y^-^tt, «^<D« 
[0 0 15] 3 6^, $^B^ifxf> hB, MS^ 

[0016] Sn^T, ^PRtRtt^K y ^-CCX«^iS 

[0017] $^©If^f> hB. S^^C~^c7) 
«^ 0 T 4 C i tt < «tt(t^«tt*©« 

m 1 a - g Cc^-T J: 5 ^^<*®iR14^ y ^-MffMcD* 

iKtt# y ^-««B<o*©B«f*«:«j«o, cntwt 

[0 0 18] *^*afflUytJIR«Xf-> KD 

-«*tt!©*^^tcjsBi53nrii4 0 *fc, i3ii, 
^H^^riiffl L, tcWm X r > r <D«k<D ffl%^? ^ (DV . 
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[0019] :$:^cDMl^r > hfri, S WCDS|3{i£ tT 
^Jl Xf>h ^ifttt x x > h 6C ifc^SWc fg 

&ilft£f£ (trackabilitv) 4*0, *fc, ®ttS|50C## 

^co^tt >B i > i i > 5 tta£ t o r i > 4 * e> r 

*EI4K:7ftT. 

[0 0 2 0] gfc. mm b < iWI)^, COt - h 
[0 0 2 1] *fc, P G A U ^ 'J =i -;bBf) U ^ 

j»tt««*L^B*«** e> a £ * a - f&utm l &^<d 

©tOTft^t, cnWS»l-3mm 1 *?&L<< 
tt 2 m m ^WjftttttJJIiSU * K&JR a Eip 8 & £ f - * - 7' 
O^JcAtitt- Hz y feU<«, t^JCA 

<H4#JIS) . 

L0 0 2 3 ]jJGxT, COfc- Hzy htcoo»r», 1H 

< , c © b - Hz ^ h fcUftBS&tt i i *> COR*X r > 

[0 02 4 ] ^#»JRsJ< U v-Sfelt 4 P L A + P 

G Ail, ^©I^MfiSCiJCj;^, *ISBS©M 
|Xf> b O^JK-¥-«£B£ , 0 < vet . £#»JR«iifcHB 
Pal £ 3 iHIH 6 3 flScDigH T g ftcc 3 > h a - ;L- 

[0 0 2 5 ] ttc, mm&ti&T&n&^xmfrmaufl 

[0 0 2 6] S6(C, r> h t**#«JR 



[ 0 0 2 7 ] »ax.r , *^ifxf> h *« fiS-r s 
^> h^^srf^-r^^^ctt^r^r^^o ^£ 

[0 0 2 8] 3 ^J56*»^»(©*rtt*<Dltt(6* 
St*BWIB0DJ:5*JDX*«:fflli"C, 

[0 0 2 9 ] iC6t, M < SO^SP^W^B4 mm CD 
S^c £ r ft£SRSJ* L /c t -a^C 4 m m tc * t? t£5M 
tH\ IP '6. If S^4M<D^^0i»(^X F 
«riBW ^> fcfe, «?.7J^J 0 . 8 - 1 . 2 mraS0M;^> 

i {Hia^M^X f>h^ri^l^OTA' ;u - > Jfjjffi© 

r s ^m. it 4 m umomwmc l s € - > 

[0 0 3 0 ] c©iR*S^««!^-f Lfcawwccff 5 
[0 0 3 1 ] Jfc ^Vi/->^#^^-f^;l/CC$^(D 

[0 0 3 2] i c^r, W^I§if^f> 
tttRflfOftWccJMH- ^ mm le-o^ x t ©»M 
T3> 15 ^/Tcr cfc^Cc, ?v r- - r- ;b 2 (D5fc*fSSfofi^ 

J: -3 r 3f - > ^rJf^r * 6 li/j^fil" €> a 

C cD/^;b- >JBj3SW 3 <J~jM 5 «tt 2 0 mmitr^^ . 
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[0 0 3 3] rcr, B«iB^U->0^9|5 3(DS3^IR 

[0 0 3 4] ft&\ *^-f-;I/C[)5teJaaBtCtt, H^f- 
r ; U CDM*rt fie ff A "T * i S K # -f K i ft & 

[0 0 3 5] *fc, MfXr>r©iffKo^m >*7 

;U - >7f*j&<7)?c#) £C a A S n 5 # <r ~ v\>l tp£B 

tc&iG&m t ft &s»;Mwt&tt hnxto'o % be/^l* 

$ ft , * ©ttt»3&s 3 0-6 o #n * »^tc J: o r tt J: «3 

sb^c o subs s ft s . coi?. ^;i/-><Di£5g 

* J: 0 X f > h D T $ 

ftfcj$is*«#-r £ C <h ft CCDt £ # 'J V - g 

[0 0 3 6] ;>-a^-e\ is 5 ccra:, *^?«cdm«^^> h 

< ^oi/">^i£?M^o/cit, cftcc^T^vu-><z) 
4RB8lfP ^ tf 5Ci tc J: 0 # r - t )l 2 ±i* * -r 
> h^63(#J£< C t&Xg&i><DX$>% 0 
[ 0 0 3 7 3 Sfc, i7«Ctt*|6W©lllif^f> h»« 

cfc o iifxf > h i i en/c^tjt, - >ft^ # r 

[0 0 3 8] ft&, ^->M^»l«*yxfu 
[0 0 3 9] ccr, $^oifxf>Ht B8te 

«*©JB*^WL/fc«»t5Klyrfc») t C<D<fc5ft 

^otfc o , ^KSMS^MSO^^IE^ic^r^ ft 
iSMBf * s * o x fc , ii«et£ K«ft r ^ 4 3&i e> mms cd#ps 
[oo4o] is a u^mm(o—%m%^ h 



(DXfo-o X , W*.tt*EIla J: 0 ftgpti^^s^c? 
MfXf> CD^^f#,i ft L Xnk btch 

(DX$>& a 

[0 0 4 1] *IH^-«:#«*f*»iRtt# ■; v^«£Kc7> 
^4M*xf*> ^#«j:-,r, icDj:9ftA$ 
g/rsft 4 m i ft ^> ^><DCCM® X x > h Lie t 

i4>r^, tic. 3mmp4mmmmmmchmm(c 

M^.X r- > h * €> „ IP "6 , i9 CC^ 

[0 04 2] S/c, $»(T)lfxf>h^ir4 

frhx$h*> a 

[0 0 4 3] llX.t<D& *> tc, «B^(7)It.Xr> h J: 

^jt^n^i^^^fflft^^^n-s. *t ceo 

[0 04 4] 3 6vC v C©lf^f> h^Ccfctl«, 

[0 04 5] Sfc, **KO^I/->W**^-7';K3D 

[0 04 6] ic5t\ *;^(DM1 : X7 U > h£.^;L— 

>ff * ^ 7^ - j-jMD^ji- isBf&%NcWL-& x m*gfo<Dm 
- hftnzt, miE ft umttmit vzzt ^ 

H!:iiecfts 0 

[0 04 7] ^CX\ ^)V->BfSM^WS^ J r > h & 

ai^tt«*4 1? f * o , # y $m (pl a) mco&fkftftM 

[0 0 4 8] Wt x P L A ^r^^ic^M <b L 



^mW-G ~ 8 8 8 2 7 



(DjyWAZ P L A ^ 7- > h CC Ml^Ci # "T (Xr 
> h^W-Cl/SS^fcfeo K PLAXf>h^Wft(D 

[0 0 4 9] ts.te, «»«r*a*#js^tt**H«, x 

[0 0 5 0] ^fft I 

y * A«AUc# y ABMMit!!<D««S4f 5 ■» 

H^lS^<DSIbM^ v.'l, - >tf * ij r- - T>\> 1 41 4 

[0 0 5 1] 9@R2 
mc&A m m , S3 2 0 m m(7)KitS»!« U ft: 

[0 0 5 2] 



[0 0 5 3 ] *#691K:«iK«^?> hjffgi 
It.x «r> f- #£#»&te*f*4K: <fc o r >jb 

»* ftflBSteff 5 c t *sr * £ . 

[HI] ^^tt^ 

[13] 0 fc*m * ^ > \-<Dmom^frrt 

wwfliaiar**. 

[05] MtXf> h«frt^#tt^^(D«l^t 
[0 6] PGA«ttii(©*rJifl8Lft:lll»lf^^> h©« 
[0 7] ll«fXf> hjf#^g<Dffe0^J^^0r 
[0 8 ] lfilfXf> h©#«»J«i*mW«m 
f^h S6fcCttCe*©JII»X^>h«r» 
[119 ] lf^f> h*fiB^<DM«*<acc:J»#3n»* 
[flF#<E>SMBJ 

1, 11 If^f>h, 2 i7f-fik 3 ^ 
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Abstract 
Object 

The object is to provide a vessel stent causing no risk of restenosis of the vessel or 
reduced inner diameter of the vessel and a device for inserting a vessel stent. 
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Configuration 

This invention discloses a vessel stent which maintains its shape after being inserted into 
vessels such as biood vessels, etc., and a device for inserting a vessel stent. The vessel stent is 
made of a continuous thread of a bioabsorbable polymer fiber, and the thread in a nonwoven or 
nonknit state is molded, for example, in a snaking shape to follow the circumference of a 
cylinder or tube. Furthermore, the device for inserting a vessel stent is made of a biocompatible 
material allowing the vessel stent described above to be installed to cover the balloon-forming 
portion near the tip of the catheter. 




Claims 

1. A vessel stent characterized by consisting of a bioabsorbable polymer fiber continuous 
thread nonwoven or nonknit state and molded in a shape following the circumferential surface of 
a cylinder or tube. 

2. A vessel stent characterized by consisting of a bioabsorbable polymer fiber continuous 
thread in a snaking form molded in a shape following the circumferential surface of a cylinder or 
tube. 

3. The vessel stent of Claim 1 or 2, wherein the bioabsorbable polymer is at least one 
kind selected from polylactic acid, polyglycolic acid, polyglactin (polyglycolic acid-polylactic 
acid copolymer), polydioxanone, polyglyconate (trimethylene carbonate-glycolide copolymer) 
and polyglycolic acid or polylactic acid and e-caprolactam copolymer. 

4. A vessel stent of Claim 1 or 2, wherein the bioabsorbable polymer fiber has a round 
cross section, nonround cross section or hollow cross section. 

5. A vessel stent of Claim 1 or 2, wherein the bioabsorbable polymer fiber has 
indentation and protrusions formed on the surface. 

6. A vessel stent of Claim 1 or 2, wherein the bioabsorbable polymer fiber contains at 
least one kind of X-ray blocking agent, anticancer agent or antithrombotic drug. 

7. A vessel stent of Claim 1 or 2, wherein the bioabsorbable polymer fiber has at least 
one kind of X-ray blocking agent, anticancer agent, antithrombotic drug or living cells on the 
surface. 

8. A process for the production of a vessel stent characterized by molding a tube- like 
structure made of a bioabsorbable polymer fiber thread in a curved shape along the 
circumferential surface of a cylinder or tube. 
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9. The A process for the production, of a vessel stent of Claim 8, wherein the tube-like 
structure is heat set so that it shrinks from the size immediately after molding, 

10. A device for inserting a vessel stent characterized by being covered with the vessel 
stent of Claim 1 or 2 at the balloon-forming portion near the tip of a catheter. 

1 1 . The device for inserting a vessel stent of Claim 10, wherein the vessel stent is coated 
with a biocompatible material and installed at the balloon forming portion, 

12. The device for inserting a vessel stent of Claim 1 1, wherein the biocompatible 
material is at least one ki nd of material selected from biodegradable polym ers, water-soluble 
proteins and fibrin glue, 

13. The device for inserting a vessel stent of Claim 1 1, wherein the biocompatible 
material is polylactic acid (PL A). 

Detailed explanatio n o f the in vention 
[0001! 

Industrial application field 

This invention pertains to a vessel stent which is inserted into a passage (blood vessel, 
lymphatic vessel biliary duct, ureter, esophagus, etc) and functions to retain the shape of that 
passage and a process for its production, and furthermore, it pertains also to a device for inserting 
this vessel stent into a vessel. 

[0002] 
Prior art 

As a previous example of this type of vessel stent, a mesh made of a wire material such 
as stainless steel, etc., in a tubular or cylindrical shape has been known to be inserted into a 
vessel to expand a site of angioplasty. 

[0003] 

Problems to be solved by the invention 

This known vessel stent is rigid and tends to stress the vessel, causing the problem of 
inflammation and excessive thickening as a cause of restenosis. In addition, it remains a foreign 
material inside the body, and its likely rejection by the body is undesired. 

[0004] 

In the case of insertion, of vessel stents, which remain inside vessels semipermanently or 
for a long period of time, such as metal stents, they tend to become a kind of focus to increase 
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the risk of restenosis. Furthermore, if the stent damages surrounding vessels, there is the risk of 
abnormal proliferation of the cells of the inner wall, reducing the diameter of the vessel. 

[0005] 

The object of this invention is provide a vessel stent which does not cause restenosis in 
the vessel nor have any risk of reducing the inner diameter of the vessel, a process for its 
production and a device for inserting a vessel stent. 

[0006] 

Means to solve the problem 

This invention is characterized by a bioabsorbable polymer fiber continuous thread that is 
nonwoven or nonknit, for example, snaking, being molded in a shape following the 
circumferential surface of a cylinder or tube. Furthermore, it is also characterized by a vessel 
stent covering the balloon formation portion near the tip of a catheter and attached to the balloon 
formation portion with a biocompatible material. 

[0007] 

The vessel stent of this invention has a structure made of a bioabsorbable polymer fiber 
thread prepared by molding in a shape following the circumferential surface of a cylinder or 
tube. The molded tube-like structure is heat set, reducing it to a size smaller than that 
immediately after molding. 

[0008] 
Operation 

This invention is a vessel stent made of a bioabsorbable polymer fiber continuous thread 
that is nonwoven or nonknit, for example, snaking, being molded in a shape following the 
circumferential surface of a cylinder or tube, This form is excellent with respect to softness and 
structure retention compared with other fabric forms such as nonwoven fabrics or woven fabrics 
prepared with a warp and weft. Furthermore, if the vessel stent of this form is thermally treated 
(heat set), the effects of achieving softness and shape retention are exhibited more remarkably 
than ever. 

[0009] 

Furthermore, the vessel stent of this invention described above is inserted into a site of 
vasoplasty by using, for example, a balloon-equipped catheter, the vessel stent covering the 
balloon formation portion and attached by coating a solution of a bioabsorbable. polymer, and 



consequently, any shifting of the vessel stent when the catheter is inserted into a vessel, is # 
preventable. 

[0010] 

As described above, the vessel stent of this invention does not cause any inflammation, 
excessive thickening of the vessel, and consequently, the occurrence of restenosis is effectively 
prevented, This vessel stent is absorbed by body tissue after about several months and 
disappears, Therefore, it is safe for the body, 

[0011] 

Furthermore, in the device of this invention for inserting the above vessel stent, the stent 
is attached to the balloon formation portion with a biocompatible material, and as a result, the 
insertion of the vessel stent into a vessel can be carried out reliably. 

[0012] 

Application example 

This invention is a vessel stent consisting a tube or cylinder made of a bioabsorbable 
polymer fiber thread, a process for its production and a vessel stent insertion device with the 
vessel stent covering the balloon formation portion of a catheter. 



[0013] 

For the biaabs0£bahL^polymer in this case, it is possible to use polylactic acid (PL A), 
polyglycolic acid (PGA), polyglactin (polyglycolic aeid-polylactic acid copolymer), 
polydioxanone, polygjyconate (trimethylene carbonate-glycolide copolymer) and polyglycolic 
acid or polylactic acid or e-caproiactani copolymer, 

[0014] 

Furthermore, the bioabsorbable polymer may be compounded with various materials 
(including drugs). Alternatively these materials may be bound to the fiber surface. 

[0015] 

Moreover, the vessel stent of this invention is inserted to a site of vasoplasty using a 
balloon-equipped catheter and expanded by expanding the balloon, and the shape is retained for 
several weeks to several months after insertion, but because it is made of a bioabsorbable 
polymer fiber, it disappears by being absorbed by the body tissue. 
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[0016] 

In addition, if an X-ray blocking material is compounded, it is possible to confirm 
indirectly the state of the vessel stent inserted by simply using X-ray irradiation, 

[0017] 

The vessel stent of this invention is prepared not by weaving or knitting a single thread 
but wrapping around the circumference of a cylinder or tube and molding to the shape of that 
cylinder or tube. However, the wrapping around the circumference of a cylinder or tube does not 
mean wrapping in a regular manner but as shown in Figure 1 a~g 3 the bioabsorbable polymer 
fiber thread is allowed to adopt a snaking or ring form in a planar structure made of the 
bioabsorbable polymer fiber thread, which is used to form a curved shape along the 
circumferential surface by wrapping a tube or cylinder. 

[0018] 

Figure 2 shows one example of the vessel stent of this invention. In this example, the 
bioabsorbable polymer fiber thread in a snaking shape forms a tubular shape. Furthermore, 
Figure 3 shows another example of the vessel stent of this invention, The bioabsorbable polymer 
fiber thread in a looped state is molded to a tubular shape similarly to the above example. 

[0019] 

Compared with metal stents and fabric stents, the vessel stent of this invention may be 
passed through various snaking portions of a vessel to easily reach the desired site. Namely, the 
vessel stent of this invention prepared with a bioabsorbable polymer fiber thread as described 
above has trackability through any snaking path, and it is also possible to insert it at a bent 
portion. The expansive force of a structure in a snaking, nonwoven and nonknit state molded in a 
tubular or cylindrical shape is strong, having the property of being difficult for the hollow shape 
to collapse, The vessel stent of this invention molded to a cylindrical or tubular shape with a 
diameter of about 5 mm is thermally treated for heat setting to a diameter of 2 mm or less so that 
it can be inserted into a thin vessel inside the body. This process is shown in Figure 4. 

[0020] 

Furthermore, Figure 5 shows a concept of the insertion of this heat-set vessel stent into a 
vessel. The procedures are explained later in detail. 
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[0021] 

Furthermore, Figure 6 shows another method for a treatment to reduce the size of a vessel 
stent prepared by molding a PGA (polyglycolic acid) polymer fiber thread, The advantage of this 
method shown in Figure 6 is the ability to attach the stent as is to the balloon formation portion 
near the tip of a catheter without using a tube of heat-resistant resin or metal. 

[0022] 

In this invention, a cylindrical or tubular vessel stent prepared by molding a 
bioabsorbable polymer fiber thread has a diameter of about 4-5 mm. It is placed in a 
heat-resistant resin or metal tube with an inner diameter of about 1-3 mm to carry out heat setting 
or the heat setting is carried out while gradually inserting the stent into such a tube to obtain a 
vessel stent heat-set to a diameter of about 2 mm (refer to Figure 4). 

[0023] 

In addition, with respect to this heat-set procedure, the tubular or cylindrical vessel stent 
is thermally treated (heat-set) when the diameter is relatively large, and as a result, the plasticity 
is still good even if the tubular or cylindrical shape size is reduced, and this heat setting produces 
minimum stress on the inner wall of vessels inside the body as well as provides the stent with 
ability to retain its shape, 

[0024] 

Incidentally, the length of time before the stent of this invention is absorbed and 
disappears is optionally adjustable within a range of about 3 weeks to 3 months by the use of 
PLA+PGA as the bioabsorbable polymer, changing their mixing ratio and thus, adjusting the 
half-life of the strength of the vessel stent of this invention, 

[0025] 

If an X-ray blocking agent is compounded when the fiber is spun, it becomes possible to 
observe the inserted state of the vessel stent of this invention, and it is also effective to 
compound an antithrombotic or thrombus-dissolving drug such as heparin, urokinase, t-PA, etc. 

[0026] 

Furthermore, the vessel stent of this invention is made of a bioabsorbable polymer fiber 
thread, and by utilizing the property of this stent to disappear from the inserted site after a 
desired period of time, it can be utilized as a means for the focused, intensive administration of 
anticancer drugs or other treatment drugs to foci by compounding these drugs in the fiber, 
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[0027] 

In addition, compared with a vessel stent prepared with a metal, it is easy to vary the 
cross section of the fiber forming the vessel stent of this invention. Specifically, the cross section 
of the filaments spun may be hollow or unusually-shaped (nonround cross section such as oval, 
flower petal-shaped, etc.), and furthermore, mono- or multifilament threads are also usable. 
Consequently, it is possible to control compatibility with the body and shape-retaining ability. 

[0028] 

Furthermore, if the thread is made of a synthetic polymer, it is possible to carry out 
various kinds of processing on the fiber surface, It is possible to use a thread of a fiber having an 
approximately round cross section and no special processing on the surface; thread having a 
so-called unusually-shaped cross section such as those described above; thread processed to have 
an antithrombotic material or thrombus-dissolving drug bound; thread processed to have living 
cells bound so that the endothelial cell proliferation of the body can be promoted; and thread 
with an X-ray blocking agent bound, In this case, the adhesion efficiency may be improved by 
forming a groove extending in the fiber length direction or various protrusions and indentations 
on the surface. 

[0029] 

Incidentally, if a narrowed portion of a vessel is to expand to, for example, 4 mm in 
diameter and retain this size, it is preferred not to expand to 4 mm at once, but in order to avoid 
serious sudden stress on the body as well as the vessel, it may be initially expanded to a diameter 
of about 3 mm by using a catheter with a 0.8-1.2 mm. balloon formation portion followed by 
removal of the catheter. The catheter equipped with balloon formation portion, which in the case 
is not covered with vessel stent, is inserted again similarly to the first time, the vessel is 
expanded to slightly larger than 4 mm, and subsequently, the vessel stent inserting device of this 
invention with its balloon formation portion covered with a vessel stent is used to insert the 
vessel stent. 

[0030! 

This vasoplasty operation is not necessarily carried out in the steps described above, and 
it is possible to expand the narrowed portion of a vessel to a desired diameter not gradually but in 
one step, and subsequently, the procedures for inserting a vessel stent may be carried out, 
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[0031] 

Furthermore, it is certainly possible to carry out vessel expansion and vessel stent 
insertion simultaneously by using the vessel stent inserting device of this invention, which is a 
balloon-equipped catheter with the vessel stent of this invention covering the balloon formation 
portion. 

[0032] 

The device for inserting the vessel stent of this invention into a narrowed portion of a 
vessel in the body is explained in detail below. As shown in Figure 5, a catheter 2 has a region 
enabling the formation of a balloon of a desired diameter by using a liquid or gas such as an 
X-ray contrasting agent, etc., which is injected at a pressure in the range of 8-10 atm into the 
hollow portion of the catheter, near the tip. The length of this balloon formation portion 3 is 
about 20 mm, and this portion is covered by a heat-set vessel stent 1 1 with a diameter of about 
2 mm. 

[0033] 

In this case, the length of the balloon formation portion 3 and diameter of the vessel stent 
1 1 may be changed as desired depending on the kind of vessel involved, specific characteristics 
of the vessel, etc. 

[0034] 

Incidentally, the tip of the catheter may have a guide wire used as a leading guide when 
the catheter is inserted into a vessel inside the body. 

[0035] 

Furthermore, the balloon formation portion of the catheter has a small hole at about the 
center in the length direction to release a liquid for balloon formation by filling a space between 
the catheter and thin membrane for balloon formation. A balloon is formed by releasing a liquid 
at a pressure of 8-10 atm through this hole, and this state is maintained for 30-60 sec, in some 
cases longer. In this case, the expansion force of the balloon causes a kind of plastic deformation 
in the stent covering the balloon formation portion, and the stent retains this expanded state 
subsequently as a result of molecular-level changes in the polymer or physical changes in the 
shape of the thread in the diameter direction. 
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[0036] 

Furthermore, as shown in the vessel stent insertion procedures in Figure 5, the balloon is 
allowed to shrink after the expansion procedures described above, and the entire catheter 2 is 
pulled out from the vessel stent, 

[0037] 

Figure 7 shows another example of the vessel stent inserting device of this invention. In 
this example, a sheath 5 covers a balloon-equipped catheter over a vessel stent 11, and the 
catheter in this state is inserted into a vessel inside the body. Subsequently, the balloon is 
expanded with the sheath 5 pulled out slightly and maintained at this state. Subsequently, the 
balloon is allowed to shrink, and the sheath 5 is pulled out together with the catheter 2, allowing 
the vessel stent to remain inside the vessel inside the body, 

[0038] 

Incidentally, the thin membrane for balloon formation can be prepared from a film of 
various synthetic polymers such as polyethylene terephthalate, polyethylene, etc. 

[0039] 

As shown in Figure 8, the vessel stent of this invention is insertable with good alignment 
into a bent portion of a vessel by following its shape, and Figure 8B shows this state clearly. 
Figure 8C shows the state of a stent inserted in a bent portion in the case of cylindrical or tubular 
metal stents prepared by weaving warp and weft wires or fabric tubes, If such a stent is used, it 
bends or collapses at the bent portion of a vessel, and it cannot maintain the normal shape of the 
vessel at that portion. Furthermore, the vessel stent of this invention has good trackability, and 
even if the vessel branches, it can reach the desired narrow portion easily as already explained 
above. 

[0040] 

Incidentally, Figure 8 A shows a structure of a vessel inside the body, and for example, 
the site shown by the arrow a in the figure is a site considered possible for the application of the 
vessel stent of this invention, 

[0041] 

The vessel stent of this invention made of a heat-set bioabsorbable polymer fiber thread is 
applicable to all sizes of vessels by using the vessel stent inserting device of this invention. For 
example, if the vessel stent is installed on a device, wherein the diameter after balloon expansion 
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is slightly greater than 4 mm, the stent can be installed at a vessel site of 2,5 mm by controlling 
the extent of balloon expansion. In addition, the vessel stent can be installed similarly at a site of 
3 mm or 4 mm. Specifically, in any site of those shown in Figure 9, it is possible to install a 
vessel stent by using the same vessel stent inserting device. The inner diameter of the vessel stent 
inserted is adjustable by adjusting the size of the expanded balloon, 

[0042] 

Furthermore, if the vessel stent of this invention is decomposed and absorbed by the 
body, causing restenosis after several months, it is possible to install another vessel stent at the 
same site again because the vessel stent of this invention is made of a biodegradable or 
absorbable polymer. 

[0043] 

The vessel stent of this invention exhibits a useful effect of causing no inflammation or 
excessive thickening of the vessel, thus preventing restenosis from occurring. Furthermore, the 
stent installed is absorbed by the body tissues and disappears after several months. Consequently, 
it is also suitable for the body. 

[0044] 

If an X-ray blocking agent is applied to the bioabsorbable polymer fiber or thread of the 
vessel stent of this invention, the state of the inserted stent can be easily confirmed by X-ray 
examination. 

[0045] 

Furthermore, there is an effect of being possible to place the vessel stent of this invention 
on the balloon formation portion of the catheter in a covering fashion and insert it easily to the 
desired site inside a vessel inside the body, 

[0046] 

Incidentally, in the case of insertion of a vessel stent to a desired site inside a vessel by 
covering the balloon formation portion of the catheter, there is an expected risk of the vessel 
stent shifting from the installed position due to friction, between the stent and vessel inner wall, 
etc. For example, if the vessel stent is shifted off of the balloon formation portion, it is 
impossible to expand the stent to the proper size. 
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[0047] 

Therefore, after covering the balloon formation portion with the vessel stent of this 
invention, a biocompjfij^ using the material as an adhesive to fix 

thcstent at the balloon formation portion, A biocompat^ glue may be used, and 

specific examples include biodegradable polymers such as polylactic acid (PL A), etc., 
water-so I able proteins such as gelatin, fibrin glue, etc. 

[0048] 

For example, if PLA is dissolved in a suitable solvent, and the solution is coated on the 
stent and dried, it remains as a coating film, achieving the role of adhesive. However, this 
method may not be used if the stent is a PLA stent (because the stent dissolves), and in the case 
of a PLA stent, it is necessary to use another biocompatible material. 

[0049] 

Incidentally, this biocompatible material used as an adhesive may be coated on the entire 
area of the stent or portions where the bioabsorbable polymer fiber thread overlaps, 

[0050] 

Experiment 1 

A polylactic acid fiber thread with barium sulfate compounded was molded along the 
circumferential surface of a tube by allowing the thread to run in a snaking manner to prepare a 
vessel stent having a diameter of 4 mm and length of 20 nun, several of which were installed in 
the coronary artery of an experimental animal by using a balloon equipped catheter. 
Subsequently, the state of the stents was observed over time by X-ray irradiation, and as a result, 
the structure was found to be retained almost perfectly for about 3-6 months. Subsequently, the 
stents disappeared after 6-12 months. During that period, essentially no abnormalities w 7 ere 
observed such as inflammation, excessi ve thickening, etc, of the endothelium of the artery. 

[0051] 

Experiment 2 

A polylactic acid fiber thread with barium sulfate compounded was formed in loops in a 
planar structure, which was subsequently molded along the circumferential surface of a tube to 
prepare a vessel stent having a diameter of 4 mm and length of 20 mm. Several of the stent 
prepared were inserted into the femur or an experimental animal Subsequently, the state of the 
stents was observed over time by X-ray irradiation, and as a result, the structure was found to be 
retained almost perfectly for about 2-3 weeks. Subsequently, the stents disappeared after 
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2-3 months. During that period, essentially no abnormalities were observed such as 
inflammation, excessive thickening, etc., of the endothelium of the artery. 

[0052] 

Effect of the invention 

As described above in detail, the vessel stent of this invention does not cause any 
inflammation, excessive thickening, etc., of vessels and can reliably prevent restenosis from 
occurring. This vessel stent disappears by being absorbed by the body tissue after several 
months, and there are no adverse effects on the body. 



[0053] 

The vessel stent inserting device of this invention has a vessel stent fixed at the balloon 
formation portion by using a biocompatible material allowing reliable insertion of the vessel 
stent inside the vessel. 



Brie f des cri ption of the figures 

Figure 1 is a schematic drawing showing examples of the state of a bioabsorbable 
polymer fiber thread in a nonwoven or nonknit state. 

Figure 2 is an outlined side-view drawing showing one example of the vessel stent of this 
invention, 

Figure 3 is an outlined side-view drawing showing another example of the vessel stent of 
this invention. 

Figure 4 is a drawing showing a process for obtaining a reduced-diameter vessel stent. 
Figure 5 is a conceptual drawing showing the vessel stent of this invention inserted into a 

vessel. 

Figure 6 is a drawing showing another process for the diameter-reducing treatment for 
the vessel stent of this invention prepared by using a PGA fiber thread. 

Figure 7 is a drawing showing an example of the vessel stent inserting device of this 
invention. 

Figure 8 consists of drawings showing outlines of vessels and the state of inserted vessel 
stents; A shows a typical structure of a vessel, B shows the state of an installed vessel stout, and 
C is a drawing showing a comparative example of a poorly inserted vessel stent of the prior art. 

Figure 9 is a drawing showing the vessel stent of this invention in various states inserted 
at various sites in a vessel. 
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d Stent retaining vessel stent structure 
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Figure 7 
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Figure 9 
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